KINEMATICS.                                V
uniform or variable. It is said to be uniform wlien the point receives equal increments of velocity in equal times, and is then measured by the actual increase of velocity per unit of time. If we choose as the unit of acceleration that which adds a unit of velocity per unit of time to the velocity of a point, an acceleration measured by a will add & units of velocity in unit of time—and, therefore, <*/ units of velocity in / units of time. Hence -if v be the cluuujo in the velocity during the interval /,
<y at at, or a =- -,-.
83. Acceleration is variable when the point's velocity docs not receive equal increments in successive equal periods of tune. It is then measured by the increment of velocity, winch would have-been generated in a unit of time had the acceleration remained throughout that unit the same as at its commencement The aiwttge acceleration, during any time is the whole velocity gained during that timcf divided by the time. In Newton's notation i> is used to express the acceleration in the direction of motion j and, if */«»/ as in § 38, wo have                                     a *••> it ~ J.
34,    But there is another form in which acceleration may manliest itself,    liven if A point's velocity remain unchanged, yet if its tiirtt* tion of motion change, the resolved parts of its velocity in fixed •directions will, in general, be accelerated.
Since acceleration is merely a change of the component velocity in a stated direction, it is evident that the laws of cumpof,itiun and resolution of accelerations ore the same as those of velocities.
We therefore expand the definition just given, thus:—Acceleration is the rate of change qf velocity wfotfar thai thatigt takt //tw m the 'direction of motion of not.
35.    What is meant by change of velocity is evident from § 3*. For if a velocity OA become O(\ it?! di.inp.c is AC\ or ()/t.
Hence, just as the direction of motion of a point i?i the tangent to its path, so the direction of acceleration of a moving point is to be found by the following construction:—
From any point Ot draw lines (f/\ O(J, etc., rrpresenting in magnitude and direction the velocity of the moving point at every instant (Compare ft .jo.) The points, JP, <2, etc., must form a continuous curve, for (§ 7) OP cannot change abruptly in direction. Now if Q be a point near to JP, OJ' ami <>(> rt-prc-;rnt two successive values of the velocity. Hcm.e J'Q is the whole change of velocity during the interval. As the interval becomes smaller, the direction J\) uu>re utul becomes the tinxeut «t }\ Ht-nce the durt.turn of uCt.rk-atiua fi that of the undent, to the curve thus dc,-»t itbcil.
The magnitude of the acceleration i;» the r.itw of change of velocity, and is therefore measured by the velocity of^in tfae curv« J}Q.
